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PART I The concept of water values 
and research methodology
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§  1.1 Research subject and problem statement
















































































































































































 24 Changing Values on Water in Delta Cities
as the perceptions and attitudes of actors toward the functions and roles of water in the 











































































































































 28 Changing Values on Water in Delta Cities
§  1.2 Introduction to the case of Guangzhou in the Pearl River Delta, China
















































 30 Changing Values on Water in Delta Cities
FIGURE 1.3  Prosperous port and trade development of Guangzhou (Canton) in the 1800s
Source: unknown artist, watercolor and gouache on paper © Peabody Essex Museum
FIGURE 1.4  The Lychee Bay landscape in the Ming dynasty 
Source: painted by Zeng Rong
FIGURE 1.5  Shamian Canal in the 1930s  




























































1  Guangzhou in the 1900s
2  Guangzhou in the 1970s
3  Guangzhou in the 2010s
FIGURE 1.7  Urban growth and water systems of Guangzhou city centre in the 1900s, 1970s, and 2010s
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Ho Chi Minh City, Vietnam
$1.9bn
Sea levels - diﬀerences from global average             +20cm                        0                     -20cm
FIGURE 1.8  Top ten cities in the world with the highest annual flood costs in 2050
Scenarios with socio-economic change, subsidence, sea-level rise and adaptation to maintain flood probability 
(scenarios SLR-1, and adaptation option PD) (data source: Hallegatte et al., 2013)





































































§  1.3 Research questions and the structure

















The main research question is: What is the interrelationship between water values and 
spatial development in urbanising deltas?
In order to achieve this goal, three sub research questions are formulated as follows in 
sequential order:
Q1. What transitions of water values are reflected in spatial transformations? 
Q2. What are the interrelationships between water values?
Q3. What are the implications of value transitions for urban planning and design 
towards sustainable urban water environments?
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Part I (Chapter 1, 2, 3) – Introduction, understanding value theory in 






































































§  2.2 The value concept
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 50 Changing Values on Water in Delta Cities
FIGURE 2.3  Urban water management transitions framework of Australian cities  
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Source: Lewis et al., 2010
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TABLE 2.1  Societal needs in urban water systems (de Haan et al., 2011)
NEEDS CATEGORY Urban Water Societal Needs Description

































































































Source: Stream Corridor Restoration: Principles, Processes, and Practices (10/1998) pp. 3-23
By the Federal Interagency Stream Restoration Working Group (FISRWG) (15 Federal agencies of the U.S.)
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 – Flood safety - the protection level of people and property against fluvial, pluvial and 
coastal flooding
 – Economic values - economic benefits that are derived from water facilitated economic 
activities
 – Environmental values - the quality of the water environment for the wellbeing of 
humans and aquatic habitats, biodiversity and ecological processes within catchments
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§  3.2 Analytical framework
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the social layer (values held by actors), and further explore how planning and design 
can play a role in connecting these two parts.





Q1. What transitions of water values are reflected in spatial transformations? 


































To better indicate different values, the following colours are applied to morphological 
analyses on the district scale in particular: blue – water system; grey – built-up area; 









































§  3.3 Research methods
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connects the traditions of water management to urban development. Among which, 
two main types of phasing are recognised with different contexts.


































































Waterfront development Pre-industrial Era Industrial Era Post-industrial Era
Author (Guangzhou) The waterways city (Ch4) The functional city (Ch5) The pluralistic city (Ch6)















































































the national/delta level, plans such as the New Urbanisation Plan, the Sponge City 
TOC
 86 Changing Values on Water in Delta Cities
Programme, and the PRD Flood Control Plan are upper-level guidelines for the city-level 
and district-level planning and water management. On the city scale, the main references 
include master plans and land use plans such as Guangzhou Master Plan 2011-2020 
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 89  Empirical studies of Guangzhou
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Guangzhou
land reclaimed before the 1840s
land reclaimed 1840s-1980s
land reclaimed after the 1980s
South China Sea






























Source: Guo & Situ, 2010, P455
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  95  The Waterways City (before the 1920s)
§  4.2 Morphological analysis of water and the city
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FIGURE 4.8  Urban expansion of Guangzhou before the 1920s



























































Source: Map of land divisions and boundaries of Guangzhou in the republican period 民国经界图
The red square indicates the 7th and 8th streets, see Figure 4.11
FIGURE 4.11  Layout of the 7th and 8th streets
Source: Map of land divisions and boundaries of Guangzhou in the republican period No, 97 民国经界图
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FIGURE 4.12  Residential and commercial streets of Canton in 1880
Source: Restored by R.H. Brown, the original image is collected by the Royal Geographical Society in the UK






















Source: Peabody Essex Museum 2007, Photo Jeffrey R. Dykes
FIGURE 4.14  Plan of the Canton Factories
Source: Adapted from two drawings
Drawing of 1856: Hosea Ballou Morse, 1910. The International Relations of the Chinese Empire. Volume 1. P70.
Drawing of 1840, W. Bramston, engraved by James Wyld; Published by Jas. Wyld, Geographer to the Queen, Char-
ing Cross, East London. Enterered at Stationer’s Hall
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FIGURE 4.15  Riverfront: Wharfs at the thirteen factories area 
for foreign trade
Source: Peabody Essex Museum 2007, Photo Jeffrey R. Dykes
FIGURE 4.16  New China Street in Canton, 1836-1837, by 
Lauvergne; lithograph by Bichebois
Source: National Library of Australia
FIGURE 4.17  Guangzhou thirteen factories 




Source: Li & Lin, 2006
FIGURE 4.19  View of the hongs at Canton after 1807
Source: Painted with oil on silk by the follower of Spoilum 
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FIGURE 4.20  View of the American Garden, 1844-1845, Gouache 
Source: Essex Museum 2007 Mark Sexton Photo
3. Shamian Concession
FIGURE 4.21  Shamian Concession
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FIGURE 4.22  Sharp contrast between the two sides of the Shaji Canal along Shamian  
Source: Lai Afong, 1880
§  4.3 The changing values of water


















Source: Guangzhou flooding areas (Huaguo News 华国报, 20th July, 1915)
PRD flooding areas (the Pearl River Hydraulic Engineering Bureau, drawn in 1953)
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FIGURE 4.24  The long dike road in Guangzhou during the 1915 flood
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Source: Sidney D. Gamble Photographs, Archive of Documentary 
Arts, Duke University
































































§  4.4 Conclusion and discussion




































































































§  5.1 Urban development background
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FIGURE 5.2  The dike-ring system in the Pearl River Delta in the 1950s
























§  5.2 Morphological analysis of water and the city
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FIGURE 5.5  Ports and industrial land in Guangzhou in the 1970s















§  5.2.3 Urban fabric of the dike road and the central axis
1. The dike road development
FIGURE 5.6  The dike road and the traditional central axis of Guangzhou
Source: based on Mo, 1995 & the 1955 Aerial Map of Guangzhou
TOC







































































Source: Yangcheng Evening News, 26 Nov. 2016
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§  5.3 The changing values of water















































old residential area new residential area
FIGURE 5.11  Elevation of old and new residential areas



























































FIGURE 5.13  Wuxianmen Power Plant 五仙门发电厂  
Source: William A. Joseph, 1972
See the location in Figure 5.10 (No. 3)
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FIGURE 5.14  Shamian in 1949






























Source: Robert Carl Cohen, 1957
§  5.4 Conclusion and discussion



































2  Socialist era 1950s-1970s
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§  6.1 Urban development background











































Source: The Pearl River Delta Urban-rural Integration Plan 2009-2020
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 149  The Pluralistic City (after the 1970s)































































1  The Greenway Network Master Plan of the Pearl River Delta 2010 
Source: Guangdong Urban and Rural Planning & Design Institute
2  Greenway along the East Moat 
in Guangzhou
FIGURE 6.3  Greenway development in the Pearl River Delta as an emerging green-blue strategy





























































§  6.2 Morphological analysis of water and the city
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 158 Changing Values on Water in Delta Cities
FIGURE 6.7  The current riverfront of Guangzhou
FIGURE 6.8  Liede village and the Pearl River New Town then and now
Left: Liede village and surrounding farmland in 1978 (based on the 1978 Aerial Map of Guangzhou)
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1  Liede village in 2000  
Source: www.news.gz.fang.com
2  Liede village now 
Source: www.gznews.gov.cn
FIGURE 6.9  Transformation of the Liede village




























































































































Source: Guangzhou Urban Planning Bureau
FIGURE 6.15  South of Guangzhou new central axis urban design  
Source: Guangzhou Urban Planning Bureau
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§  6.4 The changing values of water




























Source: Data from China National Marine Basic Information Network Service System
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Planned built-up area in 2025
FIGURE 6.19  The ecological value of water in Nansha




























































































Source: drawn by author based on Zhou et al., 2016
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  175  The Pluralistic City (after the 1970s)
§  6.5 Conclusion and discussion






















































































































PART III Conclusions and implications
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Q1. What transitions of water values are reflected in spatial transformations?
Q2. What are the interrelationships between water values?
Q3. What are the implications of value transitions for urban planning and design 
towards sustainable urban water environments?
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The Functional City The Pluralistic City








































Flood safety •   Fluvial flooding •   Fluvial flooding •   Fluvial flooding •   Pluvial flooding
•   Coastal flooding
Economic values •   Treaty port & com-
mercial development


















































































1. Flood area in 1915 
Source: The Pearl River Hydraulic Engi-
neering Bureau
2. Flood area 1997-2002 




Source: National Marine Basic Informa-
tion Network Service System
FIGURE 7.1  Shift in main flood risks in the PRD (flood-stricken area in orange)

























































































































































































































































































































































































§  7.4 Reflections and implications for planning and design across scales





























































































































































































































§  7.5 Theoretical and methodological implications
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Appendix 1  Urban Planning and Water 
Management Documents








































 221 Interview 
Appendix 2  Interview 
INTERVIEWS WITH EXPERTS IN GUANGZHOU
1 Dec 2013 Planner involved in the Greenway Planning of the Pearl River Delta
2 Nov 2014 Planner involved in the Lychee Bay project
3 Dec 2013 Hydraulic engineer, manager of the Haizhu Lake project
4 Nov 2014 Planner, Guangzhou Urban Planning Research Centre, Nansha District
5 Nov 2014 Senior Official, Guangzhou Water Affairs Bureau
6 Dec 2013 Professor of urban planning, South China University of Technology
7 Dec 2013 Senior planner, Guangzhou Urban Planning Bureau
8 Nov 2014 Urban designer involved in the sponge city project in Guangzhou 










3. The PRD Regional Planning
 – How regional planning would affect the development of Guangzhou?
 – How to integrate regional resources and development with internal competitiveness? 
4. "Sponge City" Programme
 – What are the initiative projects that adopt the sponge city concept in Guangzhou?
 – Which departments are involved and what are the main challenges?

















Government/SectorsKey events & policies
1949 - establishement of the PRC
1911 - Establishement of the ROC
1757-1842 - Canton Trade System
1979 - open-door policy
1987 - land reform
2000 - adjustment of the municipal boundary
2010 - Asian Games





214 BC - City Establishment
1929 - Canton River Management Committee
960-1279 - Song Government
1811 - Canal Dredging Organisation
1918 - Municipal Government Oce
1931 - Guangzhou Design Committee
1954 - Guangzhou Hydraulic Deparment
1950s - dike rings, lake creation
canal restoration and lake creation
development of Nansha New Town
commercial and trading centre of China
end of the Imperial China
from a commercial city to an industrial city
market force 
functional zoning & port planning
1977 - Guangzhou Urban Planning Bureau
2008 - Guangzhou Water Aairs Bureau
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